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Becky Creek upstream of STH 40, 2015.  
Photo by Jon Kleist, North District Water Quality Biologist, DNR 
 

5ŜǾƛƭΩǎ Creek downstream of CTH O, 2015.  
Photo by Jon Kleist, North District Water Quality Biologist, DNR. 
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Targeted Watershed Assessment Summary 
The Wisconsin Department of Natural Resources surface water monitoring strategy includes targeting HUC 12 watersheds for a more 
intensive suite of monitoring activities including biological, chemical and physical data collections on the major streams within the 
watershed.  This Targeted Watershed Assessment (TWA) approach allows us to assess baseline conditions across a larger geographic area 
versus a single stream or river.  The Soft Maple and Hay Creek TWA was different in that it was intended to evaluate agricultural best 
management practices (BMP) in a HUC 10 watershed.  For simplicity we will still use the term TWA.  
 
This watershed was previously a Priority Watershed Project which was a cooperative effort to assess and address nonpoint pollution 
sources between the Wisconsin Department of Natural Resources (WDNR) and the Wisconsin Department of Agriculture Trade and 
Consumer Protection (DATCP) and Local Land Conservation Departments (LCDs) throughout the state.     
   
The Rusk County Land Conservation Department administered the watershed project at the local level over an 11-year period, from 1996 
through 2007.  The project goal was to reduce nonpoint source impacts to waterways by working with landowners to install agricultural 
BMPs throughout the watershed. Rusk County LCD staff reported to the WDNR the name of property owners, site location, and types of 
BMPs implemented.   
 
A total of 68 BMPs were reportedly installed by 35 different property owners.   There were 19 named practices installed in 10 sub-
watersheds with named waterways (Table 1).  The Big Soft Maple and Devils Creek sub-watersheds had the most BMPs installed, with 26 
and 13 practices respectively.  Nutrient management and streambank shore protection-riprap were the most common BMP practices, 
with 12 and 8 installations respectively (Table 1, Figure 3).  
 
The primary purpose of this TWA project was to collect biological, physical, and chemical parameters to characterize the Soft Maple Hay 
Creek Watershed and its tributaries and compare the current conditions of the waterways to the historical water quality data collected 
prior to the implementation of the priority watershed project. Much of these pre-Řŀǘŀ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ƛƴ ƛƴ ǘƘŜ ŜŀǊƭȅ мффлΩǎ as part of the 
watershed appraisal process.  
 
Fish surveys were used to determine the correct natural community of watershed streams.  Fish surveys, macroinvertebrate samples, 
quantitative and qualitative habitat evaluations, and nutrient sampling were used to gather water quality information of the waterways 
in the watershed. 
 
A total of 15 fish surveys were conducted on 7 named waterways (Table 8). These waterways included; Devils Creek, Alder Creek, Becky 
Creek, Clear Creek, Big Soft Maple Creek, Little Soft Maple Creek and Hay Creek.  There were 26 species of fish captured in the surveys.  
Fifty-eight percent of the fish species captured in the surveys were tolerant species (Figure 10). 
 
Stream and riparian habitat quality were assessed at 13 fish survey stations based on DNR Wadeable Stream Quantitative Fish Habitat 
Rating guidance (Simonson et al, 1994, and at 2 sites with the Wadeable Stream Qualitative Fish Habitat Rating Guidance (Table 10).  The 
quantitative habitat rankings ranged from fair to good for the 13 sites surveyed.  The Devils Creek site at STH 40 was the only fair score. 
The other sites all were rated good.  Due to time limitations qualitative habitat surveys were done at the US site on the Big Soft Maple 
Creek and at the Haymeadow Creek site.  Both scores were rated excellent 
 
Macroinvertebrate samples were collected at 10 sites in 2015 during this project period.  

The samples were generally collected at the DS survey site.  Two streams, Becky and Little 

Soft Maple, had a second sample collected at the headwater sites. A mid reach 

macroinvertebrate sample was collected at Devils Creek at CTH O as part of another project 

and is included with this study.  The MIBI scores ranged from 5.5 ς 9.7 (Table 11).  All sites 

were rated good or excellent in the 2015 study.  HIBI scores ranged from 1.9 - 4.3, again in 

the good to excellent range.   

Thirteen of the survey sites were sampled for Total Phosphorus, Ammonia as N, 
Nitrate+Nitrite, Total Nitrogen and Total Suspended Solids 1x each between June and 
September 2019.  Field Measurements of dissolved oxygen, temperature, specific 
conductance, pH and transparency were recorded at each sampling event. These data are 
reported in Table 12.  Total phosphorus values were observed above the state standard in 
NR 102 WI Adm. Code of 0.075mg/L in Becky, Devils, Little Soft Maple, and Big Soft Maple 
Creeks.   
 
The Soft Maple Hay Creek watershed has high quality waters with good aquatic habitat 
which are currently supporting diverse biological communities.  There are streams with elevated water chemistry nutrient values that are 
influenced by watershed land use.  However, the undeveloped nature and large wetland component of the watershed are likely buffering 
any impacts to the aquatic biota.          

Soft Maple and Hay 
Creeks Watershed 

Figure 1. Soft Maple Hay Creek Watershed 
Near Ladysmith, Wisconsin 
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Water Quality Monitoring and Planning 
This Water Quality Management Plan was ŎǊŜŀǘŜŘ ǳƴŘŜǊ ǘƘŜ ǎǘŀǘŜΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ Planning and Monitoring Programs. The plan 
reflects water quality program priorities and Water Resources Monitoring Strategy 2015-2020 and fulfills ²ƛǎŎƻƴǎƛƴΩǎ Areawide Water 
Quality Management Plan requirements under Section 208 of the Clean Water Act. Condition information and resource management 
recommendations support and guide program priorities for the planning area.   
 
This WQM Plan is approved by the Wisconsin DNR and is a formal update to the Upper Chippewa River Basin Plan ŀƴŘ ²ƛǎŎƻƴǎƛƴΩǎ 
statewide Areawide Water Quality Management Plan (AWQM Plan). This plan will be forwarded to USEPA for certification as a formal 
update ǘƻ ²ƛǎŎƻƴǎƛƴΩǎ !²va tƭŀƴ. 
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Abbreviations  
AEL: Aquatic Entomology Laboratory at UW ς Stevens Point: the primary laboratory for analysis of macroinvertebrate taxonomy in the 
State of Wisconsin. 
 
BMP: Best Management Practice.  A land management practice used to prevent or reduce nonpoint source pollution such as runoff, total 
suspended solids, or excess nutrients.  
 
DATCP: Wisconsin Department of Agriculture, Trade and Consumer Protection ς the state agency in partnership with DNR responsible 
for a variety of land and water related programs.  
 
DNR: Department of Natural Resources. Wisconsin Department of Natural Resources is an agency of the State of Wisconsin created to 
preserve, protect, manage, and support natural resources. 
 
DS: Downstream 
 
END: Endangered Species - Wisconsin species designated as rare or unique due to proximity to the farthest extent of their natural range 
or due to anthropogenic deleterious impacts on the landscape or both. 
 
ERW: Exceptional Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ŜȄŎŜǇǘƛƻƴŀƭ ǉǳŀƭƛǘȅ ŀƴŘ 
which may be provided a higher level of protection through various programs and processes.  
 
FHMD: Fisheries and Habitat Management Database ς or Fish Database ς ǘƘŜ ǎǘŀǘŜΩǎ ǊŜǇƻǎƛǘƻǊȅ ŦƻǊ ŦƛǎƘ ǘŀȄƻƴƻƳȅ ŀƴŘ ŀǳǘƻ-calculated 
metrics involving fish assemblage condition and related. 
 
FIBI: Fish Index of biological integrity (Fish IBI).  An Index of Biological Integrity (IBI) is a scientific tool used to gauge water condition 
based on biological data. Results indicate condition and provide insight into potential degradation sources. In Wisconsin, specific fish IBI 
tools are developed for specific natural communities. Biologists review and confirm the natural community to use the correct fish IBI tool.  
 
HUC: Hydrologic Unit Code.  A HUC is a code that represents nested hydrologic watersheds delineated by a multiple agencies at the 
federal and state level including USGS, USFS, and Wisconsin DNR.  
 
MIBI: Macroinvertebrate Index of biological integrity.   In Wisconsin, the MIBI, or macroinvertebrate Index of biological integrity, was 
developed to assess macroinvertebrate community condition.  
 
Monitoring Seq. No.  Monitoring sequence number refers to a unique identification code generated by the Surface Water Integrated 
aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ ό{²La{ύΣ ǿƘƛŎƘ ƘƻƭŘǎ ƳǳŎƘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ Řŀǘŀ ŜȄŎŜǇǘ ŦƻǊ ŦƛǎƘŜǊƛŜǎ ǘŀȄƻƴƻƳȅ ŀƴŘ Ƙŀbitat 
data. 
 
NC: Natural Community.  A system of categorizing water based on inherent physical, hydrologic, and biological components. Streams and 
Lakes have uniquely derived systems that result in specific natural community designations for each lake and river segment in the state. 
These designations dictate the appropriate assessment tools which improves the condition result, reflecting detailed nuances reflecting 
the modeling and analysis work foundational to the assessment systems.  
 
MDM: Maximum Daily Averages ς maximum daily average is a calculated metric that may be used for temperature, dissolved oxygen and 
related chemistry parameters to characterize water condition. 

 
mg/L: milligrams per liter - a volumetric measure typically used in chemistry analysis characterizations. 
 
Monitoring Seq. No.  Monitoring Sequence Number refers to a unique identification code generated by the Surface Water Integrated 
aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ ό{²La{ύΣ ǿƘƛŎƘ ƘƻƭŘǎ ƳǳŎƘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŘŀǘŀΦ 

 
ND: No detection ς a term used typically in analytical settings to identify when a parameter or chemical constituent was not present at 
levels higher than the limit of detection. 
 
NRCS: USDA Natural Resources Conservation Service  - the federal agency providing local support and land management outreach work 
with landowners and partners such as state agencies. 
 
ORW: Outstanding Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ƻǳǘǎǘŀƴŘƛƴƎ ǉuality and 
which may be provided a higher level of protection through various programs and processes.  
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SC: Species of Special Concern- species designated as special concern due to proximity to the farthest extent of their natural range or due 
to anthropogenic deleterious impacts on the landscape, or both. 
 
SWIMS ID.  Surface Water Integrated Monitoring System (SWIMS) identification number is the unique monitoring station identification 
number for the location of monitoring data.  
 
TDP: Total Dissolved Phosphorus ς an analyzed chemistry parameter collected in aquatic systems positively correlated with excess 
productivity and eutrophication in Wisconsin waters.  
 
TMDL: Total Maximum Daily Load ς a technical report required for impaired waters Clean Water Act. TMDLs identify sources, sinks and 
impairments associated with the pollutant causing documented impairments. 
 
TP: Total Phosphorus - an analyzed chemical parameter collected in aquatic systems frequently positively correlated with excess 
productivity and eǳǘǊƻǇƘƛŎŀǘƛƻƴ ƛƴ Ƴŀƴȅ ƻŦ ²ƛǎŎƻƴǎƛƴΩǎ ǿŀǘŜǊǎΦ 
 
THR: Threatened Species - Wisconsin species designated as threatened due to proximity to the farthest extent of their natural range or 
due to anthropogenic deleterious impacts on the landscape, or both. 
 
TWA:  Targeted Watershed Assessment.  A monitoring study design centered on catchments or watersheds that uses a blend of 
geometric study design and targeted site selection to gather baseline data and additional collection work for unique and site-specific 
concerns for complex environmental questions including effectiveness monitoring of management actions, evaluation surveys for site 
specific criteria or permits, protection projects, and generalized watershed planning studies.   
 
TSS: Total suspended solids ς an analyzed physical parameter collected in aquatic systems that is frequently positively correlated with 
excess productivity, reduced water clarity, reduced dissolved oxygen and degraded biological communities. 
 
US: Upstream 
 
WATERS ID.  The Waterbody Assessment, Tracking, and Electronic Reporting System Identification Code.  The WATERS ID is a unique 
ƴǳƳŜǊƛŎŀƭ ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊ ŀǎǎƛƎƴŜŘ ōȅ ǘƘŜ ²!¢9w{ ǎȅǎǘŜƳΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ά!ǎǎŜǎǎƳŜƴǘ ¦ƴƛǘ L5 ŎƻŘŜΦέ ¢Ƙƛǎ ŎƻŘŜ ƛǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛfy 
unique stream segments or lakes assessed and stored in the WATERS system. 
 
WBICΥ ²ŀǘŜǊ .ƻŘȅ LŘŜƴǘƛŦƛŎŀǘƛƻƴ /ƻŘŜΦ  ²5bwΩǎ ǳƴƛǉǳŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŎƻŘŜǎ ŀǎǎƛƎƴŜŘ ǘƻ ǿŀǘŜǊ ŦŜŀǘǳǊŜǎ ƛƴ ǘƘŜ ǎǘŀǘŜΦ ¢ƘŜ ƭƛƴŜǎ ŀƴŘ 
information allow the user to execute spatial and tabular queries about the data, make maps, and perform flow analysis and network 
traces. 
 
WSLOH: Wisconsin State Laboratory of Hygiene ς ǘƘŜ ǎǘŀǘŜΩǎ ŎŜǊǘƛŦƛŜŘ ƭŀōƻǊŀǘƻǊȅ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŀƴŀƭȅǘƛŎŀƭ ǎŜǊǾƛŎŜǎ 
including toxicology, chemistry, and data sharing. 
 
WQC: Water quality criteria ς ŀ ŎƻƳǇƻƴŜƴǘ ƻŦ ²ƛǎŎƻƴǎƛƴΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ that provide numerical endpoints for specific 

chemical, physical, and biological constituents.   
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Targeted Watershed Assessment Goals 
 
The targeted watershed assessment project goal was to collect biological, physical, and chemical parameters within the Soft Maple-Hay 
Creek watershed and use these data to describe the current condition of the watershed.  Where possible, compare the current conditions 
of the waterways to the historical water quality data collected prior to the implementation of the priority watershed project. This report 
presents monitoring results, identifies issues, or concerns, and provides recommendations for future monitoring and management 
 
The Soft Maple Hay Creek Watershed was a Priority Watershed Project in Rusk County WI.  Priority Watershed 
Projects were cooperative efforts to assess and address nonpoint pollution sources between the Wisconsin 
Department of Natural Resources (WDNR) and the Wisconsin Department of Agriculture Trade and Consumer 
Protection (DATCP) and Local Land Conservation Departments (LCDs) throughout the 
state.  The Rusk County Land Conservation Department administered the watershed 
project at the local level over an 11-year period from 1996 through 2007.  The goal of 
the Priority Watershed Project was to reduce nonpoint source impacts to waterways by 
working with landowners to install various agricultural best management practices 
(BMPs) throughout the watershed. 
 
 

Management Practices 
Rusk County LCD staff reported to the WDNR the name of property owners, site location 
and types of BMP implemented over the projectΩs lifetime.  A total of 68 BMPs were 
reported installed by 35 different property owners.   There were 19 named practices 
installed in 10 sub-watersheds with named waterways (Table 1).  The Big Soft Maple and 
Devils Creek sub-watersheds had the most BMPs installed with 26 and 13 practices, 
respectively.  The BMPs nutrient management and streambank shore protection-riprap 
were the most common practices with 12 and 8 installations respectively (Table 1, 
Figure 3).  
 

Figure 2: Soft Maple Hay Creek Watershed Location 

Clear Creek US STH 40. Photo by Jon Kleist, DNR. 
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Table 1.  Number of Best Management Practices in Subwatersheds of the Soft Maple and Hay Creek Watershed 

Practice Subwatersheds with  Best Management Practices 
 Big Soft 

Maple 
Little 
Soft 
Maple 

Clear 
Creek 

Alder 
Creek 

Devils 
Creek & 
Tribs 

Becky 
Creek 

Hay 
Creek 

Chip R. & 
Tribs 

Buff 
Creek 

Amacoy 
Lake 

Total 

Nutrient 
Management 

7  1  2  1 1   12 

Barnyard 4 1   1 1  2   9 

Stream  
crossing 

1 1    1  1   4 

Clean Water 
Diversion 

1      1    2 

Milk house Waste  
Control 

      1    1 

Manure Storage 3  1  3  1    8 

Streambank 
Stabilize  

  1        1 

Stream  
Protection 

3 3 1 1       8 

Grassed  
Waterway 

1    2      3 

Field  
Diversion 

    1   1   2 

Manure  
Storage Abandon 

1          1 

Streambank  
Improvement 

     1     1 

Stream 
bank Shape/Seed 

2     1     3 

Livestock Fencing 1   1 2    1 1 6 

Cattle  
Crossing 

   1       1 

Rotational 
Grazing 

1          1 

Access  
Road 

1          1 

Barnyard  
Runoff Control 

    1     1 2 

Critical Area  
Stabilize 

    1     1 2 

Total 26 5 4 3 13 4 4 5 1 3 68 
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Figure 3.  Number of best management practices implemented in each subwatershed  
The circled number indicates how many practices were implemented in that subwatershed from 1996-2007. 
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Resources  
 

About the Watershed 
The Soft Maple and Hay Creek Watershed, located in Rusk County, is 113,122 acres or 176.75 mi2 in size. Over 266 miles of streams and 
rivers, 1050 acres of lakes and 14,185 acres of wetlands are located in the watershed. Land use is dominated by forest (54.46%), 
agriculture (18.81%) and wetlands (14.85%).  (Figure 4). In the 1990s the area was ranked high for nonpoint source issues affecting 
streams and groundwater (Roesler, 1995). Water quality degradation by cattle and barnyard runoff is a problem in this watershed. The 
only point source discharge to surface water is from the Village of Weyerhauser, which discharges to a tributary to Soft Maple Creek. 
(Roesler, 1995) 
 

Land Use and Population 
The Soft Maple and Hay Creek Watershed is located in Rusk County, which had a population of 14,147 in 2019; the county population has 
decreased by 3.96% since 2010. The major municipalities in the watershed are the Villages of Weyerhauser and Bruce.  Forested areas 
are in the headwaters of the watershed, while agricultural activities are concentrated near the Chippewa River, in the lower reaches of 
the watershed (Figure 4).  
 

 
Hydrology     
The Soft Maple Hay Creek Watershed has three general landscape features (Roesler, 1995).  The northwest third of the watershed is a 
ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ά.ƭǳŜ Iƛƭƭǎέ ŀǊŜŀΦ  ¢Ƙƛǎ ŀǊŜŀ Ŏƻƴǘŀƛƴǎ ǎǘŜŜǇ ǉǳŀǊǘȊƛǘŜ ǊƛŘƎŜǎ ƻǾŜǊƭŀƛƴ ōȅ ŀ ƳƛȄ ƻŦ ƎƭŀŎƛŀƭ ƎǊƻǳƴŘ ŀƴŘ ŜƴŘ ƳƻǊŀines.  The Blue 
Hills area is the headwaters for many of the trout streams in the watershed including Devils, Clear, Becky, Alder and Little Soft Maple 
Creeks.  These high gradient streams originate in the Blue Hills and flow into an area of pitted outwash along the banks of the Chippewa 
River, a second landscape feature.  This area of pitted outwash is relatively flat with scattered depressions.  Here the stream gradients 
decrease and areas of depositional material such as sands and small gravel become more numerous in the stream beds.  The third 
landscape feature is an area of glacial end moraines in the southwestern corner of the watershed near Weyerhauser.  This area has 
numerous small ridges and large wetland areas. Much of the Big Soft Maple Creek subwatershed is in this area.    Soils throughout the 
watershed are mostly loams with some areas of sandy loam, sand, and silts. Lake Superior greatly influences the northern portion of the 
Ecological Landscape especially during the winter season, producing greater snowfall than in most areas in Wisconsin.  
 

Ecological Landscapes 
The North Central Forest Ecological Landscape occupies much of the northern third of Wisconsin. Its landforms are characterized by end 
and ground moraines with some pitted outwash and bedrock-controlled areas. Kettle depressions and steep ridges are found in the 
northern portion. Two prominent areas in this Ecological Landscape are the Penokee-Gogebic Iron Range in the north extending into 
Michigan, and Timm's Hill, the highest point in Wisconsin (1,951 feet) in the south. The vegetation is mainly forest, with many wetlands 
and some agriculture, though the growing season is not as favorable as it is in southern Wisconsin.  
 

Figure 4.  Wisconsin Land Cover Data in the  
Soft Maple and Hay Creeks Watershed (NLCD,2016) 
 






























































